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ABSTRACT - ^ ' . , ^ . 5 

' This study-^ explores the development of visuai* 
self-recgonit ion by examining the eftect of rouge application on the ^ 
subsequent mirror behavior -of 96 infants^ ages 9-24 months* Each 
infant, was observed in front of a mirror in four consecutive 
conditions ('1)* with no Douge applied to infant's nose (baseline) ^ 
(2) with a dot of rouge o^ infanVs nose^ (3) with mother^ who has a 
dot of rouge on her nose^ and with infant" (still rouged) alone. 

Behavioral responses ' were videotap4d and code«[ according to six. main ' 
categories: facial ^xp^ressions^ vocalizations'^ attention^ 
mirror-directed behaviors^ self-directed behavioi^s^ apd imitative* 
behaviors. Results indicate 'that in the rbuged condition^ infants 
increa;5ed ' in nose-dij^ected b§!iavic)rsy interest and' ^ttentio^^ sdme - 
imitative behaviorv^, touching* own image and body^^directed. behavior.'. . 
XhesQ^'reSults are *^discusse3 1^4 terms -bf self-awareness and stage 
theory. ^(GO) '? * ' ' ^ " ^ 
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INTRODUCTION 

Three questions are of interest in the study bf the origins of self 
in man: How does the infant come to know its^elf ? . What does it mean for 
the infant to know its,elf? yow dan the inf adit's knowledge be know to -us? 

.The above* questions assume" that the young ehild does have a cgncept 
of self, th^t his knowledge is active .ar^d changing, aiid<that early s^elf 
- knowledge may be*kndwn b^ others. The present investigation is an attempt 

'"jtb study empirically the* development of self in infancy. \, \ . 

f\ ^/ * ' . * • * ' " • * • ^ • . i 
^'''^ One-way 'of kno^^ing tY^e self is to find an aspect of self-knowledge 

* - , . • i 

that. is easy to define and to observe.' One such aspect is visual self^ ' 

recognition. Visual self -recognitioh , o.r at least facial recognition, is 

almost universal in our society due to repeated exposure to mirrors and 

to pictures. Though'-very young children hav'e been thought ^ not to 

recogaize themselves, Httle systematic jstudy has actually been uilder- 

taken. The present study attempts to remedy this la.ck of qmpirical 
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investigatipn by exploring the development of visual self recognition in 
mirrors. , ' \ • - * • 
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The history of the use of mirrors* for self-4)praisal is long. ' Humans 
have been*known to. look at themselves in mirror-li-ke -surfaces for at least 
■3,000 years .(Swallow, 1937). The- phylogenetic and ontogenetic histories 
are also rich. All'^adlllt humans, except for those who are psychotic 
(Frankel, 1964; Wittreich, 1959) or mentally retarded (Shentoub, Soulairac, 
& Rustin, 1954) recogn^ize themselves^n mirrors; whether human infants do 
so is uncertain. Phylogenetically , self recognition does not occur in any 
* species. except. the great apes^ including man^(Gallup, 1968, 1973). • 

What do we know about self recognition and mirror behavior ""in the 
young? There are at leas't f^ur sources of- information : mother 's 'report , . 
diaries on infant development, infant intelligence tests, and experimental 
studies. Mothers often report that their, infants enjoy mirror play, and 
they sometimes use a mitror to soothe a fussy infant. Sociar scientists 
have also made this observation and have realized that the mirror may be 
used to measure self recognition. Almost a hundred years age, Preyer 
(«1893> and DarWin (1377) both observed that* mirror-image stimulation 
•elicited great interest and curiosity in their Children. Darwin observed 
wha't 'he ^thought- was self recognition in. his 9rmonth-ol-<i son* as his son 
would turn toward a mirror when his 'name was called. Of course, today this 
observation wauld be .attributed to • learning, ^nol self recognitipn. 

Infant intelligence' test developers, wefre also interested in early 
m^rroi:*' behavior, and all of them included mirrqr items in their scales 
(Bayley, 1969.; ^.Catell , 1940; Buhler, 1940r; Griffiths, 'l954; Gesell, 1928, 
1934). However,^ none of them included behaviors which were indicative of 
self recognition:- G^esell was the only infant test developer to comment 



on the existence of ^elf , believing that self recognition 'did not occur in 
the ^irst two years of life. One preschool test d'eveloper did sec self ^ 
recognition as sn ability present in the young child. In the, stai^dar^jj^S"" 
tibn of the Merrill-Palmer Scale, Stutsman (1931) found that two-thirds 
of the two-year-olds recognized or -labeled themselves upon seeing themselves 
^ in a mirtor. Mirror self recognition was included in the test as a 
second-year item. - ^ ' * 

. Even more surprising ,thai}^he early test, developers ' lack of interest 
in' self recognitioir is the experimental psychologists' lack of interest.' 



Only two investigators, Dixon (1957) and Amsterda^a (1972), have systematically 
studied-the develppment of self recognition in terms of mirror-image 

" * ' • ^ ■ ' / 

stimulation. Both Dixon and Amsterdam obseFved different-aged infants in 
front of a mirror and postulated age-related' stages of mirror behavior, 

/ 

Dixon outlined four stages — U) "Mother", (2) "Playmate", (3) "Who do dat 
when I do dat ?" , *and '(4) "Coy". In the "Mother" stage, the infant enjoys : 
observing another's movement in the mirror; in the "Playmate" stage, the 
infant responds playfully to his own image (as if it were a peer); in the 
"Who do dat when 1 d^ dat ' s^age , the infinit^is interested in observing' / ' 



the actions pepformed^ by himself; and in the "Coy" stage, 'the infant acts 
jcoy, ghy, or fearful in front of the mirror. Dixon believes the "Coy" stage 
to be indicative of self recognition. ' ' , ' 

Amsterdam's stages are sinjilar; the first involves social responding 
to the mirror (smiling at^ vocalizing to ', approaching, and patting the 
' mirror), the second is the beginning of»^ self awareness '.(acting self- 
conscious, fearful, and coy and averting one's gaze)/ the third involves • 
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self recognitiofi (self-directed rather than other-directed behavior). 

-Che social stage' is prevalent from six to 12 months' of *age , the transitional 

stage from 12 to 18 lifonths of age, and' the self recognition stage from 

20 to. 24 months of age^^ Amsterdam' also reportg little overlap between' 

stages. / - ' • 

These\two studies, although interestiag, are inadequate for "several ^ 
reas9rtTs. 'First, the, sartiple sizes are'smali (five inf&nts were seen 
longitudinally by Dixon and four infants wereSeen- each month through the 
■ first two years of life 'by Amsterdam)'. . Second; there were procedural 
•difficulties in^th^t tlie inf^js could see' their mothers and the observer-. ' 
in th^ mirror in both studies, and t>ie infants were confined in a playpen 
for 7 1/2 minutes in the Amsterdam' study . . These procedural difficulties 
present two problems the f'irstfhaving. to do with'the ecological , validity ' 
^6f the situation (observets are not present in'^th'e home and infants do not 
usually .engage in mirror play in a playpen), and the Second haying to do' 
-with the^f lection ^to which^ the infant is responding (is->the infan.f 



srfi'ling ancf vocalizing to his image, his^mother's or ^he pbsetver 's?) . 

■« « 

Third, the behavior-al criteria for the existence of the stages could be 
more, rigorously define^ an^ observations could be better standardized. 
\ present ^t.udy was^ designed with these problem's in mind. * 

. . ' . r EXPERIl^NTAL DESIGN AND PROCEDl/RET ^ ' * 

"Design ' ^ * t , . ' • ' ^ \ . 

In the present study. Infants' reactions to mirrors were gb^erved 
using an ingenious technique independently developed '{by Gallup "(1968, 1970, 
1973) and by Amsterdam (1968, 1972)^. Sixteen infants (eight mal^s and 



eight .females) in each of six age groups^ were observed in the following 
mirror situation* Each 'infant was first, placed in front of a large 
mirror and obs-erved (No Rouge Condition), Then, a dot of rouge was placed 
oir the infant's nose by his mother and he was again observed in frorjt 

^ of the -mirror (Rouge 1 Condition),. Then^ the experimenter applied' a 
dot of rbuge to the mother's nose and the infant's reaction. to his • 
mofther's marked face was noted (Mother Rouge Condition), After he had 
seen his i^other, the infant ^as placed in_^front of the mirror\for a third 

^time (Rouge 2 Condition), The foi/t conditions were labeled No Rouge, 
Rouge 1, Mother Rouge, and Rouge 2, ' ' 

Comparisons - ^ . . 

• ^ , ' : ' ■ 

The study was "designed so that three comparisons cotfld be made; 

However, only the data regarding the first comparison will be presented 

to^y. Briefly, the comparisons arenas follows, 

•1)^[ The Effect of- Rouge Application on Self-Directed "Sehavior 

Each infant/ s responses in the No Rouge and the Rouge 1 Conditions 

will be compSred to see whether the presence of a mark oif the Infant's 

njose afjf^cts his behavior. Using an unmarked condition as .a baseline 

'fs e'ssential since the incidence of spontaneous face- or nose-directed 

bfehavior has^ never been systematically. observed. "^Amsterdam's (1968, 

1972) study may be criticized for n&t including an unmarked condition/ 

« 

2)» A Comparison of Mark Recognition on the Mother and on the Self ' 

Each infant's ability to recognize 2 mark on his mother's nose as 

well as his own will also be compared. Although the Mother Rouge 
t 

Condition was. designed primarily as a training technique^/ as is dis- 
cussed in the third -comparison, the salience of a mark on the face in 



general may be tested in thi?* comparison. This is» important siilce the 
effects of facial distortions" £er se, yith the exception of scrambled 
/ features, have not been studied. Perhaps a sm^ll dot of rouge on Che 
nose would, not be 'discovered by a certain-aged' infant, wjiereas a large 
distortion-would. The mother condition will give us informa<ion on ' 
facial distortjion independent of self reco>gnition. ' . ' 

3) . Th^ Effect of Mat;ernal Mark Recognition on SubsequQjit Self- 
Directed Behavdor , 
^ The mother mark condition may be seeiv as a training technique as 
well- as "a'salience test, since recognition of rouge on the mother's 
nose might facilitdte Recognition of the roug^ on oneself.. Thus, the 
incidence of self-directed behavior in the Rouge 'Land Rbuge 2 Condi- 
tions may be compared in terms of « whether or not maternal mark recogni- 
tion occurred. 'The crucial 'comparispn involves the infants who do not 
touch their noses in the Rouge 1 Condition but do touch their mothers'. 

jloSes. Are these infants more likely to recognise the mark in the Rouge 

2 Condition than are infants who do not touch their mothers' noses? 



Procedure * ^ . ' ■ * . 

Infants were brought to the l^oratory"*by their mothers and" 
^ greeted by the experimenter. Each infant was given approximately five 
, miiiuLes Lu "waVm-up" wHile the procedure was - explained t^ the mother. 
The fdllowin^ instructions were given: 

^ 'We will observe your child's behavior in front of a ^mirror. 

^ ' Mirror play is pf interest since we believe that it is related 

to self recognition. To test this idea, the following procedure 
^ ^has 'been designed and will be. used. First, I will take you and 
^ your child to another room where a large" mirror has been placed 
on the ;floor. There is a cam^jra behind the mirror which will 
record your child ''s mirror .play. After, I have left the 
rodm, please, encour'^ge your child t.o ^ to the mirror. You 
-may place him in front of thejmirrof, tell him to go' to the 



, , . mirror, .sit beside the mirror, or place the.^mall chair 
^. in front of th§ mirror. Do not sit in front of the mirror 
yourself > 

After have observed your infant in front of the^ mirror 
^ frdm the observation window, I will re-enter the mirror room, 
I>^will give you a cloth which has rouge on it. Please wipe 
yout child's nose wi'tR the rouge so that his nose is noticeably red. 
Tell the child that you are wiping his/her face because it is 
»dirty. Do not mention the child's nose of the rouge , I will 
then leave the room and go to the observation window. I will * * 
knock on the' window three or four times. Each time, try to get 
' your child to look at himself in the mirror, Again, do not men- 
tion the^ child's nose or the rouge and do not sit where your image 
would reflect in the mirror, 

^ . After your infant has observed himself, I will come back into 

the room and apply rouge to your nose. Then I will, leave and knock 
two different times on the observation window. At the firfet 'knock, 
get your child to look at you by sitting next to him or. by picking 
him up. Talk to him but do not mention your nose, his nose, or 
the rouge . On the second knock, please, have your child go to the 
mirror alone . again. Ape there any questions.? 

The infant was then taken to the mirror room, which was pleasantly 
decorated and which contained two chairs, a table, and wall posters, 
Tl\ere were no toys in the room so as not to detract from the mirror* 
^The mirror itself was a 46 cm, x 89 cm, one-way mirror mounted in 
a large 1,22- m, x 2,44 m, piece of plywood^. The entire structure fit 
between two of the walls in the roojn and formed a triangle with the walls 
and the corner of the room, A camera was placed inside this triangle 
and was covered with a| black cloth to reduce the amount of light on the 
back side of the one-way mirror. 

The left the room, only re-entering prior to the rouge applications' 
The mother applied the rouge to the infant, the E to the mother. The 
ruse of wiping the .face was effective, as only one of the 96 infants 
touched his nose immediately after the rouge was applied and before 
looking in the mirror, 

♦ 

.) ■•) 0 s . 
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Measures r^"^^ 

, We were interested in a large number of behavioral responses. ' 

These may be classified as follows: (D-yfatiai expressions, (2) vocaliza- 

tians,^ (3) attention; (4) mirror-directed behaviors, (5) self-directed 

behaviors, and (6) imitative behaviors. The behaviors included in.e^ch 

category are presented in Table \. ^ ^ 
1. » • * 



, Insert Table 1 about h^r-e» 
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Although all of these behaviors will not be discussed ;here, the 'listing 
gives, an idea of the large range of behaviors exhibited toward-^the 
mirror by th^ infants. . ' / 

* * V . ^ . 

■ ■ ^ - ' ^ \ 

Observer Reliability - 

The*^ infants ' responses %o th^ mirror conditions were videotaped, 
and behavioral coding^ was dofte from these videotapes. ' Eleven subjects' 
w^re randomly selected for reliability purposes and their tape's coded by • ' 
two observers.^ Observer reliability h^s calculated by the following 
formula: . ^number of agreements /numbet of agreements and, disagreements . 
The percentage- of agreements between the two .observers for the 11 
subjects was. quite high. The percentages ranged from 88% to. 100% for * 
mirror-directed, self-directed, and imitative behaviors.* Agreements 
were also high "fox smiling (93%), and frbwning (100%), but were SQjnewhat 
lower for the concentrate express'ion (70%) . , 

Interobserver reliability for attentfion was calculated differently. f \ 
Since number of looks was coded, the percentage Of agreements may be - ' ^ 
calculated by using the numb'er of looks as the denominator, the number 
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of agreements as the numerator. Using this method, the interobs'erver 
reliability for number of^ looks was* 84%, 

RESULTS * 

The present paper deals with the effect of rouge application on 
subsequent mirror behavior. We were interested in 'whether or not certain 

beh^aviors changed as a function of the mark application ^and as a function 

iw - 

of ^ge. That i^ , were some behav;Loral changes more likely to occur 
in the older than in the younger infants? ^ 

' ' » y ' * 

Five different behavioral categories were examined; these are^^^,^ 
(1) attention, (2% facial exf^ression, (3) mirror-directed behavior, 
(4) self-directed behavior, and (5) imitative behavior,- The absence 
or presence^f each behavior for each condition was coded. Thus, the 
data to be presented are in the form of percentage of subjects exhibiting 
each behavior. The following figures present the percentage difference 
scores for each age group between the No Rouge and Rouge 1 Conditions, 
These percentages reflect both the magnitude and the direction of change. 
Positive scores indicate that more infants exhibited a specific behavior 

/ 

in the Rouge than in the No Rouge Condition, / s 

Nose'-Dii?ected Behavior 

The central issue pf the study was whether or not the* infants 
noticed the rouge. Nose- (or mark-) directed behavior Increased' 
dramatically from the No Rouge to the Rouge 1 Condition, occurring only 
twice in the former and 30 times in the latter conditio^. Nose-touching 
was also highly related to age. None of the 9- or 12-, three of the 15-, 
four of the 18-, 11 of the 21-, and 12 of the 24-month-olds exhibited 
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mafk-directed behavior (X = 4©,05, p <.001), This increase was 
a monotonically increasing fynction. 

« 



\ ____ 

Insert Figure 1 about here 



Figure 1 presents pictorially the age of subject x stimulus 

2 

condition interaction, which was highly significant (X = 32.63, p <*001) 
The increase in nose-touching, of course, only occurred in the older age 
. groups . . 

Thus, nose-touching was directly related to the rouge application 

as it rarely occurred in the base condition. In addition, the age of ^ 

the^ infant strongly dictated whether or not mark-directed behavior 

* 

occurred. Would other ^behaviors exhibit such trends? 

Attention - »^ 

The number of looks directed toward the mirror increased dramatit^irily' 

after the rouge application* There were one and one-half times as 

many looks in the Rouge 1 as in the No Rouge Condition (F,,^ = 

~(1, 66) ^ 

38 ,92, p <.001)* The increase was found fqr all age groups, as is 
shown 'in Figure 2. , • 



Insert Figure 2 about here 



Another measure of attention or interest is the concentrate 
expression. The concentrate face has onLMrecerit ly been considered 
noteworthy (Brooks & Lewis, 1975Vsroufe, Wc^teVs & Matas, 1974) and 
in fact has often been considered a negative response (Lewis & Brooks. 
1974; Morgan & Ricciuti, 1969; Scarr & Salapatek, 1970). However, 



the characteristics of thte expression (open mouth shaped* like an 

tt tt ^ ^ * * • 

0 "or an' ellipse, eyes wide open, eyebrows* raised) are related to 

cardiac deceleration (Sroufe, Waters & Matas, 1974), which suggests 
that this expression may be associated with "attention and interest 
rather than negative affect, , " 

n . ' * 

•jpr 

Insert Figure 3 about here , ^ 

In fact, the concentrate^acial expression data -complement the 

looking data well. More infants exhibited a concentrate expression 

2 

in the marked than in the unmarked condition (X •= 21,95, p <.001), 
Figure "J presents the percentage difference scores for the concentrate 
expression by age, .As can be seen, there were no age 'differences, as 
the increase in concentrate expression was, found for all age groups, . 

Thus, i^icreased interest and attention were associated with the 
mark application. This was true for all age groups, even- the younger* 
ones who did not exhlbi-t mark recognition. 

Affect 

There were no stimulus condition or^age group differences with 
respect to pleasant and negative vocalizations or* facial expressions. 
All age groups were highly likely to exhibit positive affect and were 
not likely to exhibit negative affect in either condition, 

Mirror-Directed Behavior 

In general, mirror-directed behaviors were not affected by the rouge 
application for the total sample. There was one interesting exception. 
More infdnts touched their own image in the mirror during the marked 

; ;) 1) .12 



thait**the unmarked condition (X = 4.36, p<.05). This stimulus' effect 

was fnflueijce,d by. age'. >As can be seen in Figure 4, the older iofant* ' 

• were mpre Idkely to ^touch 'trhfe'^image in; tfie marked thaVi the unmarked" 

condition th^n.wer^ the younger Dnes.(X^/o^ = 7'87 ' p <.02). ' 

' . \ .1 — (2; ^ ^ . . 



In'sert Figure 4 ab^out here 



^ ' -Imitation 



• Three .imf tat iye categories were coded; these afe (Debouncing, wa^^ing 

• *. * ^ 

•'and clapping, (2) making faces, and (3) acting silly or-, coy . OnJ.y 

^ ' . «^ • ^ • 

acting silly^or boy was 'affected by the mark apprlication. ^ As is shown , 

^ in.Fi^re 5, the older but not the yQunger 1/ifants were more likely to ' : ' 

^t^silly or. coy in ^he maVked c^dition (2^(2^) ^'^'^^» p<,.05).* 

' \- ' ^xi' ' , • 

I ' Insert figure 5 -about 'here f 

i ■ ■-: ■ — r-- • V 

"Boay-Dl tweeted Behavior * ' - , • • ' " 

Body-^aire6ted ^ well as nose-directed' behavior mi^t also increase 

in the'' marked cohdition, as recognition, of the mark might result in , 

' / ^ . " ' 

more general ^loration-of thfe body^ as well as of the mark itself, 

/ • 
J/l fact^ such ^an. increase did occur, as the difference scores in Figure 
' ; ' ^ ' ' ' ^ 

.^6 indicate. As is shown in ^'igure 6, the increase in body-directed ^ - 

behavior wSg seen in all ,age groups, ^en, in thos6 which. did not 

exhibit mark recognition ♦ ' ' ' • 



"Inser^ /Figure 6«!about here 




. DISCUSSION 



Mark Recognition / ^ * ' * . 

The central issue of the study was whether or not the rouge 
application would affect infants'' responses to 'the mirror and would 



resullf'in mark recognition. Recognition of the rouge was clearly 

. demonstrated, as 30 infants touched', wiped, or Verbally referred to the 

marked nose immediately following the rouge application. Only two . ^ 

iiffants^ touched the nose prior tp the mark application, indicating 

4:hat spontaneous nose-touching did not affect our results. Striking 

develog^hgn'tal trends were ,found as none of the 9-12-, one-quarter of 

the 15-18-, and three-quarters q£^»the 21-24-mQntlj-61ds touched' their 

noses, ' , ^ 

V . . ■ ^ ' ^ . 

How do our findings relate to those of others?" Only Amsterdam's 
study is comparable since, she also used .a mark- on- the -face technique. 
However, mark recognition occurred earlier (15 versus 18 months) and 
more frequently' (32% versus 17%) in the present stud^/^han in 

Amsterdam's (1968), ^ . . , k - 

* » 

What might accownt for the earlier and more frequent self recognition 

in ourskmple? First, procedural differences may haVe affected the - 
' results, since rAmsi:erdam's iuf ants w^re confined to a playpen for a"long 
period of time, had had their clothes removed immediately before 
test;ing, -were .sefen in conjunction Vith a Medical check-up, and had an 
observer present. Thus ,. Amsterdam's situation may have been* more 
stressful (and 'l^ss ethologically valid) than our's4 Second, the social 
class' c6mposit:^on' of the- samples was somewhat differenti, Amsterdd.&'s 

/ ■ 



sample was^ more^{;ieter^ogeneous than Vras ours. However, • there were no 
^effects of social class, with respect to self recognition' within our . * 

sampler/and Amsberdam (1972) reports no .relationship between S9cial 
• class and self recognition. , ' ' 

t 4 .* ^ ' , ^ * 

Mark Recognition and Other Response Patterns . ' ' * ' 

The^rouge application also affected the expression of other ' 
behaviors. Tfie infants looked at themselves more often, were more 
likely to* touch their image in the mirror, act silly and coy, touch Vheir 
own body and to exhibit a concentrate expression in the marked than''*in^ 
^the unmarked condition. There were important afe differences in the 
-expression ^cjr differential responjiing. . The increase in number of looks, 
concentrate expression, and body-directed" behavior occurred in all age ■ 
grou^s'i while actjng.s^lly or coy, touching 'One^ s .no'se, and touching o^e 's 

« » * • • 

image only increased in the older infants. 

^ ' ' * /■ 

•From which measures are we ,to ;lnfer s^lf awareness? If we use selt- 
dixectecfbehavio^ as ^n indice, ' tlhen all age-gtoups were aware of themselves 
If only nose-directed beftevibr is used, then self awareness is ag^- related. 
The problem of measurem^ent is not easily resolved, especially since age- 
related physical coordination may be affecting the ability to direct behavior 
visually t(,ward th6 "mark. "Regardless of the measure used, by 15 months' 'of a, 
age, infants are able to exhifiit" behaviors clearly indicative of self aware- 
ness. , Tha'li infants "as young as 9 months, may show self awareness is an 
unanswered question and awkits further measurement refinement. 
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The Development. of Self Recognition; Does a stage Theory Explain the 
Findings ?' " ' , ' • " 

Both Amsterdam (1968, 1972) and Dixon (1957) suggested a stage ' 
^ theory to explain infants' responses to mirrors> In'^both conceptualtza- 
■ tioiis, a stage seems to be defined by the appearance of d^r-tain. ' ^ 
behavior clusters -which are superceded by new behavior, clusters as a^ . 
function of age. Each behavior^luster is predominant at a certain age, 
slowly disappeaijirtg as. the new cluster enters the child's repertoifre. ^ 
Amsterdam outlines three stages: (1) social responding or playmifte 
stage, (2) transitional or self-conscious stage, and - (3) self re.cognition 
or -mark-directted stage. She suggests that self recognition is ^ot ^ 

evident before a c'ert^ain age and that it is preceded by transit/ional- 

'V ^ ' 1 f 

behaviors, such as coy^or self-conscious behaviors • 

Our data* lend little support to such a stage theory. Moab of the 
behaviors observed were not seen exclusively at one age. Some Hehaviors ^ 
rema'ined constant >over the six age gr'oups, soihe gradually increased and 
some decreased with age. All of the infants were interested in -the mirror 
and interacted with it. Smiling, touching, and-pleas^nt vocalizations, 
which had been considered evidence of a playmate stage by I Dixon and 

• ' ■ - - ^ ' • • • ' 

Ams'terdamr, wfere exhibited by over three-fifths of all age/ groups% Oth^r 
'beh,avior§ were, affected by age. For^x^mple, Tnark-direcced t)ehavior Snd 

' ' ' • ' / ' : " ^ * * i ' ■ ' ^ 

acting silly or coy increased with age. However, *none or these behaviors 
formed di^rete , clusters or wfere exhibited in. only one age group^ 
The ^tt that the rouge application affected responding als^ 



weakens the stage theory concept. Even the youngest infants, nc^ne of 



whom. exhibifefid ma^rk' recognition, reacted" differently prior to and 
following the rauge appltc^t^pn. This suggests that mark recognition 
is ho£: a discontlnuotiS phenomenon. / \ 

^ ^ Thus, there is little evidence for stage* in the development of 
visual ^s'elf recOgnitfbm in mirrprs. The process of recognizing oneself 
seems to be gradual, and continuous. 
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Table 1 



' Behaviors Observed in the Mirror Conditions 



Facial Expression 



Self -Directed 'Behaviors 



Broad smile 
'Slight smile 
Concentrate 
'Slight frown 
Broad frcwr. 

. Vocaliza'tion 

' Laugh, squeal 
<^ iCoo, babble, lall 
--^Whimper, whine, fret 
Cry, scream 



Mirror-Directed Behaviors 

Points to mirror ^ * 
Touches, pats m/orror 
Touches o\m imag^ ii^mirror 
Kisses',. mouths mirror** • 
Hits, 'kicks mirifor - 



Iirfitatiog . 

. ,Bounces 
/'Claps; ^ 

Waves • 

'Skips • ' • ' 
• Acts.sjLlly, cl&TOS 

Acts'' coy ( 

Makes .faces 

Sticks tongue out 



^6. 



Touches face 
Touches body 
Places hand in mouth 
Tpuches nose - 
'Wipes nose repeatedly 
Points to self 
Says name ' 
Says nose 

/ 

Attention 

Number of brief looks 
Number of moderate looks 
Number of sustained looks 
Number of total looks 

Looks at Mother 

|r ^ 

Plays with Lights 
" Uses Mirror for Support 

Sits in SnaJ^l Chair 
*Fu8sy 



I 
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Figure Captions ' ' ^ 

4 

Figure !• i^ose-directed behavior: Percentage difference between 
the No Rouge and Rouge 1 Conditions by age, ^ 

Pigure 2, Total number of looks: sMean difference score between the 
No Rouge and Rouge 1 Conditions by:ag£. 

Figure 3.- Concentrate expression: Percentage difference between the 
No Rouge and Rouge 1 Conditions by age, ' y 

'RLgure 4* Touches image in the mirror: Percentage difference between 
the No Rouge' and Rouge 1 Conditions by age. 

Figure 5, Acts silly or coy: Percentage difference between the 
No Rouge and Rouge 1 Conditions by age. 

Figure 6, Body-directed behavior: 'Percentage difference between 
the No Rouge ::>|id Rouge 1- Conditions by age, 
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Figure 



1^ Nose-directed behavior: Percentage difference 

between the No Rouge and Rouge 1 conditions by age 
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Figure 3. Concentrate expression: Percentage diff exigence between 
the No Rouge and Rouge 1 conditions by age 
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Figure 4. Touches image in the mirror: Percentage difference 
^ between the No Rouge 4nd Rouge 1 conditJ/^rrC'by age' 
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Figure 5^ .Acts silly or coy: Percentage difference betwe 
the No Rduge and Rouge 1 conditions by age. 
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6. Body-directed behavior: Percentage difference 
the No Rouge and Rouge 1 conditions by age 
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